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(57) ABSTRACT 

An apparatus for launching at least one plug into a tubular 
in a Wellbore, in certain aspects, the apparatus having a 
holloW upper section With at least ?rst and second upper 
ports one above the other, a landing seat, and a ?rst ?uid 
displaceable member beloW the second upper port, the 
holloW loWer section adapted to retain a plug and having a 
?rst loWer port and a landing collar for the ?uid displaceable 
member. 

17 Claims, 7 Drawing Sheets 



US 6,244,350 B1 
Page 2 

5,095,988 
5,165,474 
5,246,069 
5,392,852 

US. PATENT DOCUMENTS 

3/1992 Bode .................................. .. 166/291 

11/1992 Buisine . 166/156 
9/1993 Glaser et a1. .. . 166/156 

2/1995 Laurel et a1. ...................... .. 166/153 

5,443,122 8/1995 Brisco ....... .. 

5,813,457 9/1998 Giroux et 81. 

5,829,526 11/1998 Rogers et a1. 5,856,790 1/1999 Baugh et a1. 

* cited by examiner 

....................... .. 166/285 

166/153 
166/291 

................... .. 340/854.6 



U.S. Patent Jun. 12, 2001 Sheet 1 0f 7 US 6,244,350 B1 

F/G/ 



U.S. Patent Jun. 12, 2001 Sheet 2 0f 7 US 6,244,350 B1 

2 3 

14 14 
5 
13 

13 4 

12 15 

7 

11 
9 

18 1O 

1O 3 

F/GZ 



U.S. Patent Jun. 12, 2001 Sheet 3 0f 7 US 6,244,350 B1 

F/G.3 



U.S. Patent Jun. 12, 2001 Sheet 4 0f 7 US 6,244,350 B1 

NV7////, 
F754 

'/ '\\\\\E 

141’ 7,, 



U.S. Patent Jun. 12, 2001 Sheet 5 0f 7 US 6,244,350 B1 

FIGS 



U.S. Patent Jun. 12, 2001 Sheet 6 0f 7 US 6,244,350 B1 

2 3 



U.S. Patent Jun. 12, 2001 Sheet 7 0f 7 US 6,244,350 B1 

FIG. 7 



US 6,244,350 B1 
1 

APPARATUS FOR LAUNCHING AT LEAST 
ONE PLUG INTO A TUBULAR IN A 

WELLBORE 

This invention relates to an apparatus for launching at 
least one plug into a tubular in a Wellbore, for example, a 
liner in an oil or gas Well. Wiper plugs are generally, but not 
exclusively used in connection With the cementing of such 
liners. 

In the cementing of casing and liners in a Wellbore, the 
annular space betWeen the casing/lining and the Wellbore is 
?lled With a predetermined quantity of a cement mixture 
Which, after hardening, retains the casing/liner in place in 
the Wellbore. 

The cement mixture is pumped in at the top end of the 
casing or liner, doWn to the loWer end thereof and out into 
and up the annular space on the outside of the casing/liner. 

Before the cement mixture is pumped into the casing/ 
liner, it is usual, although not essential, for a ?rst plug to be 
introduced at the top of the casing/liner Which slides in a 
sealing-tight relationship against the casing/liner. When a 
predetermined quantity of cement mixture has been intro 
duced into the casing/liner, a second plug is introduced in 
order to separate the cement mixture from a Well liquid 
Which is thereafter supplied under pressure to drive the 
cement mixture into the casing/liner. The ?rst plug is 
adapted to be opened for cement mixture to How there 
through When the plug lands at the loWer end of the 
casing/liner. The cement mixture thereafter ?oWs through 
the ?rst plug, comes into contact With and displaces liquid 
Which is in the annular space, and pressure from the liquid 
supplied from the surface acts behind the second plug and 
pushes thereon until it lands on the ?rst plug. 

Sometimes it is disadvantageous to have direct contact 
betWeen the cement mixture and the liquid in the Well and 
the annular space, since undesirable chemical reactions may 
take place. In that case a suitable liquid is pumped ahead of 
the cement mixture. This is done by introducing into the 
casing/liner a ?rst plug, a separating liquid, a second plug, 
cement mixture, and ?nally a third plug. Therefore, the 
cement mixture substantially only comes into contact only 
With the separating liquid. It may also be advantageous to 
pump a number of special liquids through the liner/casing, 
both before and after the cement mixture, thereby necessi 
tating a number of further plugs. 

Generally, in the cementing of liners use is made of plugs 
having a central opening, so that the liquid can ?oW there 
through Which are placed at the top of the liner. When the 
plug is to be launched, a sealing element such as a dart is 
introduced into the stream of liquid from the surface. The 
sealing element arrives on the plug and seals said central 
opening, and the Water pressure then drives the sealed plug 
doWn the liner. 

The above described design has been knoWn to fail in use 
by either launching at least tWo plugs simultaneously, or by 
failing to launch any plugs. 

According to the present invention, there is provided an 
apparatus for launching at least one plug into a tubular in a 
Wellbore, said apparatus comprising a holloW upper section 
and a holloW loWer section said holloW upper section 
comprising at least ?rst and second upper ports longitudi 
nally spaced therein, said second upper port being disposed 
above said ?rst upper port, a landing seat betWeen said 
holloW upper section and said holloW loWer section, and a 
?uid displaceable member retained beloW said second upper 
port, said holloW loWer section adapted to retain at least one 
plug and comprising at least a ?rst loWer port thereabove and 
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2 
a landing collar for said ?uid displaceable member, the 
arrangement being such that in use, When the apparatus is 
installed at the top of a liner and loWered into a Wellbore, and 
a dart lands on said landing seat blocking said ?rst upper 
port alloWing a ?uid pressure differential to be created about 
said ?uid displaceable member through said second upper 
port Which displaces said ?uid displaceable member to said 
landing collar, alloWing a ?uid pressure differential about 
said plug through said ?rst loWer port to launch said plug. 

Preferably, said apparatus further comprises a third upper 
port in said holloW upper section above said second upper 
port and a second ?uid displaceable member retained beloW 
said third port said holloW loWer section adapted to retain a 
second plug, and comprising a second loWer port 
thereabove, so that in use, a second dart lands on said ?rst 
dart blocking said second upper port it alloWs a ?uid 
pressure differential to be created about said second ?uid 
displaceable member through said second upper port Which 
displaces said second ?uid displaceable member to said ?rst 
?uid displaceable member blocking said ?rst loWer port, 
alloWing a ?uid pressure differential about said second plug 
through said second loWer port to launch said second plug. 

Advantageously, said ?uid displaceable member is a 
sleeve Which, in use, substantially blocks the annulus 
betWeen the apparatus and the tubular. 

When the sleeves come into the loWer position, they 
produce the required effect by closing the liquid supply to 
the underside of the plug Which is to be discharged from the 
apparatus into the liner. The pressure on the top side of the 
plug then displaces the plug doWnWards in the apparatus. 
The ?rst sleeve closes the outlet of the annular space at the 
bottom, the second sleeve closing ports Which conduct 
liquid from the annular space to the underside of the second 
plug. A third sleeve Will close ports Which conduct liquid 
from the annular space to the underside of a third plug, and 
so on. 

Preferably, said ?uid displaceable member is shear 
pinned to said apparatus. 

Advantageously, said landing seat blocks a central ?uid 
path betWeen said holloW upper sections and said holloW 
loWer sections. 

Preferably, each port is the form of a horiZontal roW of 
ports. 

Advantageously, said holloW upper section and said 
holloW loWer section are of circular cross-section having 
equal outer diameters. 

Preferably, the ?uid displaceable member comprises a 
seal. 

There is also provided a method for launching at least 
one plug using the apparatus de?ned hereabove. 

For a better understanding of the present invention, 
reference Will noW be made, by Way of example, to the 
accompanying draWings, in Which: 

FIG. 1 is a diagrammatic cross-sectional vieW of part of 
an apparatus according to the invention, including tWo plugs 
therein, in a starting position; 

FIG. 2 shoWs the apparatus of FIG. 1 after a ?rst dart has 
landed in the apparatus; 

FIG. 3 shoWs the apparatus of FIG. 1 after a ?rst sleeve 
has been displaced to a loWer end of the apparatus; 

FIG. 4 shoWs the apparatus after a loWer plug has 
launched from the apparatus; 

FIG. 5 shoWs the apparatus after a second dart has landed 
therein; 

FIG. 6 shoWs the apparatus after a second sleeve has 
been displaced to the loWer end thereof; and 

FIG. 7 shoWs the apparatus after a second plug has 
launched from the apparatus. 
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FIG. 1 shows a liner 1 in Which an apparatus 2 according 
to the invention is disposed. 

The external diameter of the apparatus 2 is smaller than 
the internal diameter of the liner 1, or may be of equal 
diameter to the liner 2 and disposed in a connecting hub 
Which is of larger diameter than the apparatus 2, so that an 
annular space 3 is formed betWeen the liner 1 and the 
apparatus 2. 
A ?rst and second sleeve 4, 5 are arranged to slide in 

sealing-tight relationship against the apparatus 2 and the 
liner 1. The bottom of the apparatus 2 has an external 
annular ?ange 6 Which prevents the sleeves 4, 5 from being 
separated from the apparatus 2. The annular ?ange 6 extends 
only a relatively small distance radially, so that liquid can 
pass betWeen the annular ?ange 6 and the liner 1. 

The apparatus 2 is divided by a partition 7 into 9 holloW 
upper section 7a and a holloW loWer section 7b the partition 
7 blocks a central ?uid path 32 betWeen the holloW sections 
7a, 7b. A?rst plug 8 is arranged in the loWer holloW portion 
of the apparatus 2, and a second plug 9 is disposed there 
above. The plugs 8 and 9 generally comprise ?ns Which are 
adapted to expand from the internal diameter of the appa 
ratus 2 to the internal diameter of the liner 1 and to slide in 
sealing-tight relationship against the internal surface of the 
liner 1. If the apparatus is arranged in a hub as described 
above, the plugs 8, 9 do not have to be compressed in order 
to expand to a Working diameter. 

The apparatus 2 has ?ve sets of opening or ports Which 
provide a ?uid ?oW path betWeen the apparatus 2 and the 
annular space 3; tWo sets of ports are disposed in the loWer 
portion of the apparatus 2, beloW the partition 7. A ?rst set 
of ports 10 is arranged above the ?rst plug 8 and beloW the 
second plug 9. Another set of ports 11 is placed above the 
second plug 9. 
A third set of ports 12 is placed directly above the 

partition 7. Afourth set of ports 13 discharges above the ?rst 
sleeve 4 and beloW the second sleeve 5, While a ?fth set of 
ports 14 discharges above the second sleeve 5. 

The sleeves 4, 5 are retained in the starting position 
shoWn in FIG. 1 by shear pins 30, 31 respectively. BeloW the 
?rst and second plugs 8, 9 the apparatus 2 has internally 
rounded annular ?anges 17 and 18 respectively of small 
radial extension. The annular ?anges 17, 18 prevent the 
plugs 8, 9 from dropping out of the apparatus 2. The plugs 
8, 9 can nevertheless pass the annular ?anges 17, 18 When 
sufficient force is applied thereto. The rounded annular 
?anges 17 may be of a greater siZe than that depicted in the 
?gures. 

The liner 1 is loWered into the Well by means of a setting 
tool (not shoWn) Which is coupled and pressure sealed in a 
knoWn manner to the top end of the liner 1 and depends from 
a tool string (not shoWn); the tool string is adapted to supply 
drilling liquid, cement mixture and other ?uids to the top end 
of the apparatus 2. 

While the liner 1 is being loWered into the Well to be 
suspended in a casing by a suspension system (not shoWn), 
a liquid, typically a drilling liquid, is continuously supplied 
to the apparatus 2. The liquid ?oWs out of the third set of 
ports 12 into the annular space 3 and doWn along the outside 
of the apparatus 2 and onWards doWn into the liner 1. 

When it is desired to release the ?rst plug 8, a ?rst dart 
15 is introduced in to the tool string and pumped into the 
apparatus 2 Where it lands on the partition 7, blocking the 
third set of ports 12 (FIG. 2). Liquid cannot ?oW out into the 
annular space 3, since only the sets of ports 13 and 14 are 
open in the upper portion of the apparatus 2. The operator 
then may have to increase the liquid pressure being pumped 
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doWn the tool string. The pressure above and beloW the 
second sleeve 5 Will therefore be in equilibrium, While the 
pressure above the ?rst sleeve 4 is greater than the pressure 
therebeloW and therefore the ?rst sleeve 4 experiences an 
overall doWnWard force so that the shear pins for retaining 
the ?rst sleeve 4 are broken. Then the ?rst sleeve 4 is driven 
doWnWardly in the annular space 3 by hydraulic pressure 
until the ?rst sleeve 4 stops against the external annular 
?ange 6 at the bottom of the apparatus 2 (FIG. 3). Liquid in 
the annular space 3 is then unable to ?oW past the loWer end 
of the apparatus 2, but is forced inWardly over the ?rst plug 
8 via the ?rst set of ports 10. The liquid pressure above and 
beloW the second plug 9 remains in equilibrium. The liquid 
pressure exerts an overall doWnWardly directed force on and 
launches the ?rst plug 8, out into the liner 1, Whereupon the 
?ns of the ?rst plug 8 expand and enter into sealing-tight 
relationship With the liner 1 (FIG. 4). Liquid supplied from 
the surface into the top of the apparatus 2 ?oWs out into the 
annular space 3 via the fourth set of ports 13 beloW the 
second sleeve 5, doWn in the annular space 3, into the loWer 
portion of the apparatus 2 via the ?rst set of ports 10, through 
the loWer end of the apparatus 2 and into the liner 1. The 
liquid therefore drives the ?rst plug 8 doWn the liner 1. 

Subsequently, When it is desirable to introduce the sec 
ond plug 9 into the liner 1, a second dart 16 is introduced 
into the stream of liquid on the surface, and When the dart 
16 lands on the dart 15, the dart 16 blocks the fourth set of 
ports 13 (FIG. 5). The operator increases the liquid pressure 
being pumped doWn the tool string. The liquid pressure 
above the second sleeve 5 is noW greater than the pressure 
therebeloW and therefore experiences an overall doWnWard 
force so that the shear pins retaining the sleeve 5 break. The 
second sleeve 5 is displaced doWnWardly in the annular 
chamber 3 and lands on the ?rst sleeve 4. The second sleeve 
5 then blocks the ?rst set of ports 10 in the loWer portion of 
the apparatus 2, so that the hydraulic pressure Will act only 
on the top side of the second plug 9 (see FIG. 6). The 
hydraulic pressure Will push the second plug 9 doWn in the 
apparatus 2 and out of the holloW loWer portion thereof, so 
that the second plug 9 enters the liner 1 and expands into 
sealing-tight relationship With the liner 1. Liquid is then 
supplied from the surface to the top of the apparatus 2, out 
into the annular space 3 via the ?fth set of ports 14, into the 
loWer portion of the apparatus 2 via the second set of ports 
11, through the loWer end of the apparatus 2 and into the 
liner 1 (see FIG. 7). Liquid Which continues to be supplied 
drives the second plug 9 and therefore also the preceding 
liquid and the plug 8 doWn in the liner 1. 

Another modi?cation is envisaged in that a depression 
may be disposed in the partition 7. 

Various other modi?cations to the above described 
embodiment are envisaged, such as providing the apparatus 
With an additional set of ports above the port 14 and a third 
retained sleeve and providing the loWer portion of the 
apparatus With means to retain a third plug and a further port 
thereabove, so that in use a third dart could be used to launch 
a third plug in a similar Way to that described above. The 
apparatus could also be adapted in this Way to launch four 
or more plugs. 

The apparatus could be used to launch plugs or a com 
bination of plugs and other types of plugs, such as those 
designed to remove cement that has set on the inside of 
liners knoWn as scraper plugs. 

Whilst it is desirable that the sleeves 4 and 5 should seal 
against the liner 1 and the apparatus 2 it Will be appreciated 
that the apparatus 2 Would still Work tolerably if there is a 
small leak. 
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What is claimed is: 
1. An apparatus for launching at least one plug into a 

tubular in a Wellbore, said apparatus comprising a holloW 
upper section and a holloW loWer section, said holloW upper 
section comprising at least ?rst and second upper ports (12, 
13) longitudinally spaced therein, said second upper port 
(13) being disposed above said ?rst upper port (12), a 
landing seat (7) betWeen said holloW upper section and said 
holloW loWer section, and a ?rst ?uid displaceable member 
(4) retained beloW said second upper port (13), said holloW 
loWer section adapted to retain at least one plug (8) and 
comprising at least a ?rst loWer port (10) thereabove and a 
landing collar (6) for said ?uid displaceable member (4), the 
arrangement being such that in use, When the apparatus is 
installed at the top of a liner and loWered into the Wellbore, 
and a ?rst dart lands on said landing seat (7) blocking said 
?rst upper port (12), creating a ?uid pressure differential 
around said ?rst ?uid displacement member (4) and through 
said second upper port (13), the ?uid pressure differential 
being used to displace said ?rst ?uid displacement member 
(4) to said landing collar (6), alloWing the ?uid pressure 
differential about said plug through said ?rst loWer port (10) 
to launch said plug, 

said apparatus further comprising a third upper port (14) 
in said holloW upper section above said second upper 
port (13) and a second ?uid displaceable member (5) 
retained beloW said third port (14) said holloW loWer 
section adapted to retain a second plug (9), and com 
prising a second loWer port (11) thereabove, so that in 
use, When a second dart (16) lands on said ?rst dart (15) 
blocking said second upper port it alloWs a ?uid 
pressure differential to be created about said second 
?uid displaceable member (5) through said second 
upper port Which displaces said second ?uid displace 
able member (5) to said ?rst ?uid displaceable member 
blocking said ?rst loWer port (10), alloWing the ?uid 
pressure differential about said second plug (9) through 
said second loWer port to launch said second plug. 

2. An apparatus as claimed in claim 1 Wherein said ?uid 
displaceable members (4, 5) each is a sleeve Which, in use, 
substantially blocks the annulus betWeen the apparatus (2) 
and the tubular 

3. An apparatus as claimed in claim 1 Wherein said ?uid 
displaceable members (4, 5) are shear pinned to said appa 
ratus. 

4. An apparatus as claimed in claim 1 Wherein said 
landing seat (7) blocks a central ?uid path betWeen said 
holloW upper section and said holloW loWer section. 

5. An apparatus as claimed in claim 1 Wherein each port 
is the form of a horiZontal roW of ports. 

6. An apparatus as claimed in claim 1 Wherein said holloW 
upper section and said holloW loWer section are of circular 
cross-section having equal outer diameters. 

7. An apparatus as claimed in claim 1 Wherein the ?uid 
displaceable members each comprises a seal. 

8. A method for launching at least one plug, the method 
comprising 

launching at least one plug into a tubular into a Wellbore 
using an apparatus for launching at least one plug into 
a tubular in a Wellbore, said apparatus comprising a 
holloW upper section and a holloW loWer section, said 
holloW upper section comprising at least ?rst and 
second upper ports (12, 13) longitudinally spaced 
therein, said second upper port (13) being disposed 
above said ?rst upper port (12), a landing seat (7) 
betWeen said holloW upper section and said holloW 
loWer section, and a ?rst ?uid displaceable member (4) 
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6 
retained beloW said second upper port (13), said holloW 
loWer section adapted to retain the at least one plug (8) 
and comprising at least a ?rst loWer port (10) there 
above and a landing collar (6) for said ?uid displace 
able member (4), the arrangement being such that in 
use, When the apparatus is installed at the top of a liner 
and loWered into the Wellbore, and a ?rst dart lands on 
said landing seat (7) blocking said ?rst upper port (12), 
creating a ?uid pressure differential around said ?rst 
?uid displacement member (4) and through said second 
upper port (13), the ?uid pressure differential being 
used to displace said ?rst ?uid displacement member 
(4) to said landing collar (6), alloWing the ?uid pressure 
differential about said plug through said ?rst loWer port 
(10) to launch said plug, 

said apparatus further comprising a third upper port (14) 
in said holloW upper section above said second upper 
port (13) and a second ?uid displaceable member (5) 
retained beloW said third port (14) said holloW loWer 
section adapted to retain a second plug (9), and com 
prising a second loWer port (11) thereabove, so that in 
use, When a second dart (16) lands on said ?rst dart (15) 
blocking said second upper port it alloWs a ?uid 
pressure differential to be created about said second 
?uid displaceable member (5) through said second 
upper port Which displaces said second ?uid displace 
able member (5) to said ?rst ?uid displaceable member 
blocking said ?rst loWer port (10), alloWing the ?uid 
pressure differential about said second plug (9) through 
said second loWer port to launch said second plug. 

9. An apparatus for launching at least one plug into a 
tubular in a Wellbore, said apparatus comprising a holloW 
upper section and a holloW loWer section, said holloW upper 
section comprising ?rst and second upper ports (12, 13) 
longitudinally spaced therein, said second upper port (13) 
being disposed above said ?rst upper port (12) in operation, 
a landing seat (7) betWeen said holloW upper section and 
said holloW loWer section, and a ?rst ?uid displaceable 
member (4) initially retained in a ?rst position beloW said 
second upper port (13), said holloW loWer section being 
adapted to retain the at least one plug (8) and comprising at 
least a ?rst loWer port (10) thereabove and a landing collar 
(6) for receiving said ?rst ?uid displaceable member (4) in 
a second position, the arrangement being such that, in use, 
When the apparatus is installed at the top of a liner and 
loWered into the Wellbore, launching of said at least one plug 
is effected by causing a ?rst dart to land on said landing seat 
(7) so as to block said ?rst upper port (12) and create a ?rst 
?uid pressure differential across said ?rst ?uid displaceable 
member (4) by Way of said second upper port (13), the ?uid 
pressure differential serving to displace said ?rst ?uid dis 
placeable member (4) to the second position on said landing 
collar (6), thus creating a ?uid pressure differential across 
said at least one plug by Way of said ?rst loWer port (10) to 
launch said at least one plug. 

10. An apparatus as claimed in claim 9 further comprising 
a third upper port (14) in said holloW upper section above 
said second upper port (13) and a second ?uid displaceable 
member (5) retained beloW said third port (14) said holloW 
loWer section adapted to retain a second plug (9), and 
comprising a second loWer port (11) thereabove, so that in 
use, When a second dart (16) lands on said ?rst dart (15) 
blocking said second upper port it alloWs a ?uid pressure 
differential to be created about said second ?uid displaceable 
member (5) through said second upper port Which displaces 
said second ?uid displaceable member (5) to said ?rst ?uid 
displaceable member blocking said ?rst loWer port (10), 
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allowing the ?uid pressure differential about said second 
plug (9) through said second loWer port to launch said 
second plug. 

11. An apparatus as claimed in claim 9 Wherein said ?uid 
displaceable members (4, 5) each is a sleeve Which, in use, 
substantially blocks the annulus betWeen the apparatus (2) 
and the tubular 

12. An apparatus as claimed in claim 9 Wherein said ?uid 
displaceable members (4, 5) are shear pinned to said appa 
ratus. 

13. An apparatus as claimed in claim 9 Wherein said 
landing seat (7) blocks a central ?uid path betWeen said 
holloW upper section and said holloW loWer section. 

14. An apparatus as claimed in claim 9 Wherein each port 
is the form of a horiZontal roW of ports. 

15. An apparatus as claimed in claim 9 Wherein said 
holloW upper section and said holloW loWer section are of 
circular cross-section having equal outer diameters. 

16. An apparatus as claimed in claim 9 Wherein the ?uid 
displaceable members each comprises a seal. 

17. A method for launching at least one plug, the method 
comprising 

launching at least one plug into a tubular into a Wellbore 
using an apparatus for launching at least one plug into 
a tubular in a Wellbore, said apparatus comprising a 
holloW upper section and a holloW loWer section, said 
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holloW upper section comprising ?rst and second upper 
ports (12, 13) longitudinally spaced therein, said sec 
ond upper port (13) being disposed above said ?rst 
upper port (12) in operation, a landing seat (7) betWeen 
said holloW upper section and said holloW loWer 
section, and a ?rst ?uid displaceable member (4) ini 
tially retained in a ?rst position beloW said second 
upper port (13), said holloW loWer section being 
adapted to retain the at least one plug (8) and compris 
ing at least a ?rst loWer port (10) thereabove and a 
landing collar (6) for receiving said ?rst ?uid displace 
able member (4) in a second position, the arrangement 
being such that, in use, When the apparatus is installed 
at the top of a liner and loWered into the Wellbore, 
launching of said at least one plug is effected by 
causing a ?rst dart to land on said landing seat (7) so as 
to block said ?rst upper port (12) and create a ?rst ?uid 
pressure differential across said ?rst ?uid displaceable 
member (4) by Way of said second upper port (13), the 
?uid pressure differential serving to displace said ?rst 
?uid displaceable member (4) to the second position on 
said landing collar (6), thus creating a ?uid pressure 
differential across said at least one plug by Way of said 
?rst loWer port (10) to launch said at least one plug. 

* * * * * 


